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(54) FIXED VOLTAGE POWER SOURCE simultaneously turned on at mode switching. 



(57) Abstract: COPYRIGHT: (C)2001,JPO 

PROBLEM TO BE SOLVED: To provide a fixed voltage 
power source for controlling current to be consumed by a 
VR, according to the state of a load. \ 

SOLUTION: This fixed voltage power source is provided 
with a high-speed voltage stabilizing part 29a equipped 
with ari operating amplifier 33a. whose current 
consumption is large and a low speed voltage stabilizing 
part 29b equipped with an operating amplifier 33b whose 
current consumption is small. The output terminal of the 
operating amplifier 33a is connected through a switching 
means 37a, and the output terminal of. the operating 
amplifier 33b is connected via a switching means 37b 
with the' gate electrode of an output transistor 25, The 
switching means 37a and 37b are controlled by a 
switching- logic circuit 39, and when a load 3 is in an 
active mode, the high-speed voltage stabilizing part 29a 
is turned on, and when the load 3 is in a sleep mode, 
the low-speed voltage stabilizing part 29b is turned on. 
The switching logic circuit 39 generates a block in 
which the high speed voltage stabilizing part 29a and 
the low speed voltage stabilizing part 29b are 
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(54) BII!i»<0«IK] %«Efiag 



(57) mm] 

mm] m<Dii^m\^it^cxvRX'm»i-^mmm 

VR 2 1 \z\t, m^fmi^i^^^^:ir^T 

V-f2. 3 a ^«X.fcii3im$^lf|5 2 9 a ?i»«JfE 
;!)5/J^$V^;f-<Ty::/3 3 bSrli;tfc{SiiSi±^^gB2 9 
b^5|g;(tf,tvrv^5o ^-^T i^T" 3 3 a rotii;/]®^ »4§] 

#x.*ia: 3 7 a Srifh LT, ;f -IT 3 3 b 
I4§]#X.¥S3 7 bS:i?)-LT. Vd,^Vy^y'y:^9 2^<r> 
f- ^«SlCgi^$4^TV^5o §J#^^lft 3 7a, 37 
btt. §J#;i^aiE]K3 9fCii9ftiJII$tV. A#3;J5T 
^ X >f •f'^- K© i t ttSiimjE^^^ES 2 9a f?-irl^\z. 

►) . Alt 3 /JS;^ y -y*- K<^ h # 
2 9 b;iS;t>{w/i5„ •@]#;t^a[H]SS 3 9 It. ^- K§] 

9 b E^Sr^^-tSo 




[ff*95l ^10£«i±[HlSSXU;®2WS«fflHlSS 
<0;t«EElHlK©»rigElHlgS!SSi 'blC:t:^i:/ioTV^5»!ra 



(2) #§B¥13-1 17650 

5 2 o<^ h 7 i^v?;^ e> 5 tfe^iJEIgS i: . 

ttm»(tS* # V h 7 >- v?;^ ^ y i: ;i c T 
V'^:^9tmM^m<Ofh^\i^1j<OVyV''y7.9t'i-tvt 

[0001] 

lO 0 0 2J 

(Voltage Regulator. SIT. VRilSEfS) Sr^lx. 

5„ mmi£mm\x psrr (ys/T'/n^**) so^a 

m^. iSv^pSRR&tl::&^ti®a^S#tt^^e:^St L?iv^ 
•c, iSiiVRt, PSRRXt;:^i^aa8t^£:^ttl4^^5 

9 PSRR-^A?(fii»ES;g:ttfi<ST1-5*5, -km^^}} 

[0 0 0 3] MmvRt\&myRt^m^tzmn.BnM 
if)^h(r)mm^ik^3ic^£^Lxmm-t^<. w^mvr 

5 a iffiSVR.5 bi6SfiJtP)tirv^5. «3Jx.tfiS]iVR 
5 a i:{£jiVR5 btth7yi^;^^(Df-^Xtt^/j:5*S 

V^^7>v^7.^5'©-!^^X;^Sffi^^f>^^-CV^5. iiiiVRS 
atiSaiVRSbtt. 1 ^Sgl^SJiSAj'jSgiF (V 
bat) 7 a Xtt 7 b . SfliBjEgf (V r e f ) 9 a X 
149 b, ^e-^T^'T' (OP AMP) 1 1 aXI41 1 b. 

p^+^/nvios h7i^v^;^^'*^b>i'5tti;'3 h7>v?;^ 
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9 (DRV) 1 3 aXHcl 3 b, ^^ffiffi^R 1, R 2X 
«:R3, R4St/ai;^«^ (Vo u t) 1 5 aXttl 5 

[0 0 0 4] iiiivRS & <r>ir^rv-f\ i a-c«. tti 

■h^=i-li^^^V7V'y7.9 1 3 a ©y- 
tt. SteA;^JS^lcSi!i®E«59 a t^hWm^-^ r e 
f ;55pp*[I§its 1^^UX-)}^=i-\mtim£M o u t 
ei:RiiR2-e5>ffitfcmffiSEnAP$ix. fli;^«iIVo 
u t *se^R 1 t R 2 {C j; 13 ^ffi$nfcttjE;65SMff 

I0 0 0 5J «fcj|-e-tix€tT.H*itfciSjiVR5 a i:© 

VR5 a tiSaiVR 5 bcD(±i;'jiiS^ 1 5 a, 15b(J, 

7{c§]#xm-i-^tll;'3-t-5^#xf^a[Hl8S (§J 
#ALOGlC) 1 9J^5ggg$^^TV^5o §J#X.^aiHl 
IIS19»4. :ft1^3i5T^'7'^y*-K©i:t{Ctt§]#;t 

L" ^^#^^©1 7(Cffi;^-r5„ 711, 
mm^\t%" H" ;^5;^;^,$tv5i:iiiiVR5 acD|U;^/ffl 
^1 5 a t*#3Srg?iggL, f]#x.ff#" L" ;iSA;0$ 
ti5fc{g:^VR5 a©ffl;^ffii^l 5 b tA#3Srgi^-r 
5, rwiplCLT. Al^30*tffitf£;CTS;iVR5 
a X(4{g;3i V R 5 b -^mm-^o iSM V R 5 a St/ISji 

VR5 b(i#a^Bticiiy^^y/<;^^^ffi{c/£i3, 

iisr^'T-f:?'*-K©itJ4ii]iVR5 aSrSiRL, ;^ 
y -T'^- KO t # liiSag V R 5 b 5ra*^-f-5 r k A 

[00 0 6] 

ljiVR5ai:fijiVR5b©fl#x:tci3V^T, ^ 

]iVR5 a. {SJiVRS bSU^§0#x^©l l^\^v 
T'lc^ft-rs^'g-. ;^tJfeffia^i£:>i?t-r5 2j@(7)W;^i 
h^^^v^;^;? 1 3 a, 1 3 b/i5£.|?t?feS. *yc> 

t^ia:i7»l. 1 3 a, isbil^^ 

< . ^^(r>^%\z.z^ cTv R-c^B^1-5m^ftS:^ll^lJ•r 
5 ^ t d5T- 1 5£m]EE®Sg^»tt-f 5 r t Sr S t -fS 

[0 0 0 7] 

[8!l«Sr»9i1-S^*<o#|9:] 1 o^igii. 



(il;'3(c J; 0 ttl:^ h 7 ^y'y7.^^ym-^^% i ro^a£EliI 
^2©:t-<T>'7°©-;&©A;'ji^i^lcS¥fljeE5r 
flfe;^«A;^)ffli^lwi4m;^«£E*i>JELfcm^^ 

IHSSi: *a©MISW;^ h 7 i^v?;^ ^J' SrSiJ^-rsm 2 © 
SSiElilSSi^tlx.. B2©^«ff|Hli^|4^l©-Smff 

[00 0 8] ^mmj^iikm<D i: t iim 1 ©;t-<T yzf 

^ ttH 1 ©^mBss t ^ 2 (D^mmm^ t x^mfi(r> 

[0 0 0 9] *3SM©|g2©«ffiHc, »f^<*lit#«l<^t 

-^Ty^©-;^©A;^ffl^lcS?Ji«ff^fPAnL, te*© 
A;'34ig^lc»4ttl;^«iESr:J>JELy5:m<^R]*DL. *©;*-. 
-Jt:/7'©W;^jcJ; t> m;^ h 7 :^v';^^' ^©J1^1-?)H@ 
©^«JElHJKSriix.fcSmjEE«M-CfcoT. yi--<7y^ 
©HaSSSic^ft feHfcmffi^i;©^^^ 5 2 o© h 7 

X ^ p> 5 mm^ t . '^mmi)^^m<D 1 1 \ttt 

?|J|HI8S© h 7 y-'y:^^\tmUBM<D:k^\^^:l3(D h 7 

HIK© h 9 yi^^ 9 »4miiK^l:©/h$ v^;^© h 7 y'yy^ 
<5';55;^-yi/ioTV^5<t p (cft?iJ|H|{K?r»J|!|-r5§J#x. 
f^SlelSS t ^^|xfc'b©-efc5o 
[0 0 10] ^SjE|plsi©ffi§«iift^A^^;45i)f^1^ffi© 
i:#»4:*ct<U «itdS#«*^«8©t#H:/h$<1-5J; 

ic, ;t'<T>7'Xu:ffi;/3 h7>'i?;^i5'Srlteb;5Mi^T 
[0 0 1 1 1 

\wm%%(Di^m\ *is?e©^i©^ffiiciov>T, ^ 

1 ©^miElilSS t B 2 ©;£«jE[Hli^©}'^SttatSr^* ?> 
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[0 0 12] %\(r)Wm\^^\^x. %\<r>%'m±. 

[0 0 13] iaiCO«fig-e«> iijiVR 5 a iigjiVR 

5 b©§)#x.ittc, Ait3©«!gt/j;5f]#x:^i!:l 7 

[0 015] Hi co^BtcjoV^T, Hiw^Sffi 

m 2 ro^mffleis§(0»r^[ili^;is^> i: ^i?) J: 5 \mim 
^\>Unir^^tiimi^L\<\ "tn^^. Hi. H2(D 

[0 0 16] 

[Hitefiil ig2«. Hio^ffi«»-iiJfSW^*-riH]igii 
■efes. m8gi*>f)©iij!g^^^^mis^©*i#3(css 

L-C«tiii&1-'<<. VR2 liSfl|;lP>n-CV^5, mjll 

(1. VR 2 1 lcK^tfe^^fcA;'J«^^ (Vba t) 2 3lc 
Si^$tfCV>5„ A;^ffii^2 3tt. P^^^/HVIOS h 
y>"y7^^1i^hfii>^tsVyl^'yy^^ (DRV) 2 5 Sr 
:;^LT, W;^jifgi^ (Vout) 2 7|cKM$^^■tv^5„ 
VR2Hc{i, ?H»l|«ltt:;*:#v>iSpsRRSTJfAi^iS 

ffi/S^14«J;V^ig3ifl;ffi^^lf|52 9 a PSRRRt/ 



gp 2 9 b d53fe?iJlcts:Jt :i :i -Qmrnms.^^ 

2 9 a lC^oV^TI^^g;5ifl:j^g^g|5 2 9 b (C J; t) flijitt 

iS3i«JE^SIf|52 9 a tiSiimjE^^gB 

2 9bfC«[H]tefl|fiKH:|^C*f;5S, 5|-'<Ty7'JiJIE1-S 

as 2 9 a ©;^i5SffijimffS:£lS5 2 9 b J: ►) tf&igttiiSji 

[0017] i«3i«ffS£gB2 9 a jCtt^-ITy:/ (O 
PAMP) 3 3 aiS#xfc*tTV^5. :t^7:y^ZZ& 
VR 2 1 lcgitte>tifc§]#x:^S3 7 a 
Sr^LT, m:fiVyyi^y^i'2 5<D^~Y\zmm^tiX 
V^2>o :t^T>-7'3 3 a(DSteA;'J«^lC(45/:n-^-^ 
'1';i--K?'ii'ICT/iSSip«ffg|5 (Vr e f) 3 1 ad> 

v?;^^ 2 5(Offl;^«ff«r55-ffStn;R 1 t R 2T-5>JILfc 
SJE;S5^*I]$ix5„ ;f'<T>':/3 3 a3^UtS31l«flEg|5 3 
1 a09MHWMli)^h^i^^tli>o :^^7l^-f3 3 
a. SiPSJEfUS 1 >iRX^miY(.2(Dir^^yYm(Om 

5^i^lElS§3 5 a i LT©P^-v;^/WMOS h^i^v?;^ 

[0018] ^3i«j£SS$iS 29b fiiSaimff ^^g|5 2 
9 a tPCflifife^t*,. SSPBfflHJS 1 b, 

3 3 b, »f«ElEl!S3 5 b, SfiiR3, R4;S5, SSPIiflE 
$153 1 a. ^-<T>y3 3 a, »r^llISS3 5 a, ifiJiR 
1-, R 2(C>!ti^;LrS^tf>^^TV^?), ::r^T^'7°3 3b 
<otil;^4|g^^Ji, VR 2 1 \zWLnhMz.mm7L^^Z 7 b 
S:^^^LT, \A:hYy>'J:^i'2Z<o^-V\z^m^i\,X 

V^5„ ;^-'<T>7°3 3 bll;t-<Ty7°3 3 a <t"9 t>?t^# 
Il»ft:d5/h§ < , '(g;3i«£E$^$|5 2 9 b ItiSiSmjE^^ge 
29aJ;t)'bPSR RlkX^'kWMt&m-^m^':^^mm.\C 

[0 0 1 9] A#3lCH:, §J#x:^^3 7a, 3 7bJC 

mmm^^mti-r^mmmnm^ (§]#x.logi 

C) 3 9;45^igg$^VTV^5. |!]#x¥S3 7 a, 3 7b 
;i--<T>^33a, ZZh(r>\i!it)M'^t\i^tiVyV 

2 5 (Of- ymmn^stx^'mmmx^. 'm 

j55A;/j*ix5^r^tW-f-5„ ^#^f^a(nIiiS3 9 »fi^ 
01^3 5 a, 3 5 btC'bSi^^tl.-CiJ*), •9)#^^S3 
7 a, 3 7b'-(Dm-tA;^lC>^^£;UTt^i^lH]i^3 5 a, 

3 5b©»f^'bieit^-r5. r©ll^fi«inc*3v^T, iiifciit? 

ffl*nfcVR2 l(41f-s/7'±IC?g/,g$ttTV^?), Hi 

w^mi±lH]i^i4ffi3i«JE^S^2 9 aXi/ffl;'? hyi^e^ 

^^^2 5lCj:i9«m$tl-, H2«S«£ElH]8l(4fijimE 
^S«1J 2 9 b iS^O^ttl;^ h 7 ^ 2 5 i •? fli^ 

[0 0 2 0] ElStt, igiittff^^aJ2 9 aSl/iS3i« 
ff^^Sf 2 9 b(D|()f^v'-'5r>;^Sr:T%1-jS?^El-efe5. 
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5 a iC^m^m^" H" d5til;^$iX, §)#X#S3 7 b 

&t5»fig^IeIK3 5bjc§]#^^t-§-'' L" «sW;0$n5o 
wOit. ^J^^^Sa 7a&Ot»fM(5IJS3 5adSS?i^ 

^tbTKiiSffSS^fS 2 9a li;i-y|C/£ <0 . §J#;t^© 
3 7 hRUmm^^S 5 b;55§){|ff$nT{S)imff$£a 

h^v-i^;^^ 2 soy- hmSifcfi]*p$*x,5miE«:ili]i 

[0 0 2 1] :fti^3*sp<.y-7°*-K oi: 
ttt, §]#x.lfeaiHlgS3 9tJ;t9§J#x.^©3 7 aRXf 

¥®3 7 hRx^mm^^s 5h\zmmx.m-^" h" ij^w 

tl^iV^o ^#;t¥®3 7 aSt;f»?ig|ili^3 

5 aiS§J»r$ivTii]imjE^^lfg2 9 !iti:i-7\z/s:*). 

^o#x.¥g3 7 bstJ5»fi^iHi8S3 5 b^Jgi^snris^ 
^^^^ 2 soy- hmm\mM^fi^mB\-i{&mn&^m 
jimE^jess 2 9a (Dm^mmti i /z ASir-^fcs. 

fi, ■g)#tf^S[H]3S3 til;^ hyi^v'T;^ 2 SOS) 

v^iMm-t?)mmmB^&n2 9 aRUi&mmm^m^ 
^#;iigiaiiiiis 3 9 jc*- mmx.m^^miB l. **t. 

JC#oTf]#x^a[e]8S3 9ti. {£3imffi^£^2 9 b 

^mn2 9 a Sr^7{CLT, fi3iaff^£gP2 9 bKi 
5^J«I'^§l*)#XSo rtLlCjCt), iS-ii«ff^Sg|J2 9 

[0 0 2 3] A#3;S57.y-7°*-KA^P>Ti5'x^'/^ 
-K(cA5i:t. :ft#3»i§]#x^aiH]l^3 9jc^-K 

mx.^^i:m^u ^h\cwoxwmk.mmmn3 9 

14. ii3iSjES3tf|5 2 9 a t:t-yiZL. -tW^FfJtWi^ 

Ffl;65giSLfc^. ®]iiSffi^^^FB2 9 b?r>*-7lcLT. 
Saflffi^SgB2 9 a lc:j;5S<J^--^t)#x.5„ 
J; *) X iiiimffS^lfP 2 9b J4#ii*^-c\ ;^ ^' ^-^M *^ 
r©J;5f^bT, {S)i«JEE^;eifP2 9 b-S5 
3iSffi$S^2 9 a . WMmS.^'^n2 9 a-^iSiiSff 

$^$P2 9 bro§]#;t^t>:l^^;i-y:|^^^f^5r tlci 
-yoWx-^tcjaJtSV o u t tiiti(Di^mfJ:mm\c^o 

[0 0 2 41 $?>lc::©^it«»Hcj;ixtf. §i#x.M^o 

Bi©«^iJt^-r5. liIi©«fig{cj3Jt?.ttl;^«jEII 



H:Vref;i-7 (a2p«flE:i-7-fe y HUE) +R;^-7 

tti;^SJE^t4, V r e f ;4-7 + R;^7 + OPAMP;t7 

1 ^y:f\c-t^m^. ^tiVy:yi:>:^9i^ 1 ofc'ft/io 
ic, fj#x^®3 7a, 3 7bi4, mtiVyyi>y^9<o 

[ 0 0 2 5 ] la 2 ©Hlfe^RJTli, Vyi^'yy^^n-^-iX 
Sr|gxSrt{cJ:i?iS3i«ffi^^g|5 2 9 a iriSjiSff^ 
^$15 2 9 b©PSRR&t;5:ft^^ia^|#ttSr^^UTV^5 

(ffiSSSi) Rl, R2i:R3, R A <DW^m<DWf^\Z 

J; t) mm.n.B'k-^^ 29 at ^s^iSH ^^gis 2 9 b (Dti 

[00 2.6] iS3imS^a5;iC);i-'<Ty7'i{g; 
t J; 5 P S R R&0SAltig«#tt?&iJS-r-5 C 1 1 -C 

gpfflotro. (B) (i{£3iaj±^sa5ffl<7)'b©^.T^-r„ 
[0 0 2 7] (A) ^^mLxMmmi£^mn^(D^^ 

T^^icov^-cSiM-rSo -M©lli)A;'jfflNMOS h 
7yv=;^^NCH3, NCH4(0 Ku--^':^>45^n€ti.P 
MOS h7>'v?;^^'PCHl, PCH2Sr^UTSMl 
IC^i^^tvTV^So PMOS h7i^v';^^PCHl, P 

A;^fflNMOS h7>'i>;^^', «ri|x.tfNCH3ro 
^t-SiK$tb-5ri:{c:j;«), PMOS h^vi^^^^'PC 
HI, PCH2dS:a#©S:tJS:*fctTV^5. Atim 
MOS h7i^v^;^^NCH3cDy- hSffilCttSSPEJI 
$B3 1 a(Om^7!)^Atl^tl. A;'jfflNMOS hyi^v?;^ 
^J' N C H 4 ©y- J4#iiSffi^m{iL (5>JEfi5tR 

1, R2{cj;5m&) !i5A;f3*ti5. A;^fflNMOS h 
7:^v;;^^'NCH3, NCH4oy-;^«ffi2tcgi^^? 

ti. NMOS h7>v?;^^'NCH7^^LT»rigElHlSS3 
5 a |c:ji)gi$tlTV^5„ NMOS b7>'v^;^;5'NCH 7 
©^-h«ffittS!p«JIg|5 3 1 alC^igg^ttTV^S. 
[0 0 2 8] ^^y7TlHlKSrfilfife-t-5PMOS h^^-i^ 

/^^pcH8?)sis;itfe*i-T*5t). ^(Dy-^immi\z 

g^igc^iTz-CVSo PMOS h7>v?;^^'PCH8Wy- 
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hSfiittPMOS h7i^v?;^^'PCH2, NMOS>7 

V ^ N C H 4 raoS^igc-^ N O D E 1 ICgi^ $ HT V ^ 
?)„ PMOS h7yv';^^PCH8©KWy|4, NM 
OS h7>'v';^^'NCH9Sr:^M.T»rli^[HlK3 5aizm 
m^i^. NMOS h7>'i^;^^'NCH90-y— hrnSH 
SiP®E?fP3 1 a{cSi^$tlTl^5. PMOSh7:^v? 
^^'PCHS tNMOS Vyyi^:^^NCH9(Dm^j^ 
N O D E 2 AS i ©;*-^7 y T'cOlli;^^^ i tSo T§J#X. 

[0 0 2 9J ^<DMmmB^mna<D:t^r>:f<oW}fi^ 
^mmtio mm^mAtKom^^ •f-**>*,NMos h 

9>'v';^^NCH4 0y- HJE;S5±A55 NMOS 

NODE l(Dlff;65T;45 9, PMOS b 7 ^v'^^^' P C 
H8(DV~hmBi^rifi*). PMOS l«yi'v?;^^'PC 
HSSr^ffifV^mSKAA^ii^PU gic^NODE 2-e©fl; 
Mthmat^o ZZX\ NMOS hyyv'X^'NCH 
9 0y- haEliSJPmjEgPS 1 ad>e.©-Sm^-C*) 
t), NMOS b9Vi^;^^'NCH9 0;*-yffieitt-;g/j: 
Ki^^NODE2|J:i3VNTSjSfE**SJtJp-f-5tm 

[0 0 3 0] »jHgStA;^©fl;JBE, ■r>fcfc>*>NMOS h 
.7>'i^;^^NCH4<oy-hmjIdST*S5t, NMOS 

h7y$?;^^'NCH4SrSfEtl5««El:AS«'>U SliK^ 

NODE l©lffi;65_h;jiSi9, PMO S h 7 P C 

H8©y- hajEE;SS±;iS'9, PMO S h 7 ^ v';=^^?' P C 
H8Sr»gti.5S»Sl:;i5^'>L. gi^;^NODE 2T*om 
ifiJlt«^1^1-5<, NMOS l-7l^e?;^^'NCH9©;^->' 
Umi--^fj:<r)X\ g^i^^NODE 2lC^oV^■rl;gfE^:/>5 

[0 0 3 1] jjcjc. (B) i^mmLximmm^^um 

(D;^-^Ty:/to^^TS^|g1-5o PMOS h7:^v?;^^' 

PCHl, PCH2St;NMOS h7i^i?;^^NCH 
3, NCH4, NCH7I4 (A) (D © t IrI Cf"^ X 

PMOs h7i^i?;^^'PCHi i:PCH2© 

y-M;a:SSPMOS h7i^i^;^^'PCH2i:NMOS 
h 7 y v'T. ^ N C H 4 (^^M^ N O D E 3 ICgigg $ tt, 

PMOS h^yv^^^^PCHi, NMOS h7y-:^;^^ 

N C H 3 KlCi^ It hhtzmm^^ O D E 4 t^iHtli^'f- 1 
^J:^Xmmx.^m3 7 a Kmm^tlX\^^?)o ^(D:t-<T 
V-fX\t (A) IC*5(t5^^5/7r[Hl8SOPMOS h7:/ 
v=x^^PCH8 tNMOS h7>'v?;^^'NCH9tttaJt 

[0 0 3 2] ::©ffi3gmff^^gBffl©;j-'<Ti'7'0!l!if^ 
Sr^Mt-S. JijIffifeLA;^©«E, ■t/iJ3*,NMOS h 

7yi?;^^'NCH4(Dy-hajI;4S±i55i:, NMOS 



NODESomjaEiiSTiiSij^ PMOS h7>'v';^^'PC 
HI, PCH2<oy-hmffi5T;45i9^ PMOSh7V 
v?;^^'PCHl, PGH2Sr?{Ett5m»S*ia5i|;!)0L. S 
M^NODE4T-©l;JSl:i6SiiJD-rSo --T% NMO 
S h7i^v';^^'NCH3, NCHTOy- hmjBEttSJp 
flJBE|fB3 1 b*»t>©— ^«^-Cfet), NMOSh7>'v^ 
y^^NCH3, NCH7cD;i-ySJi:i4-S7i(D-c/g?i^ 
,^NOD E 4 ICt5V^-Cfl:«*?5Jii*Dl-5 t«JI;d5±#-r 

[0 0 3 3] J©SS|T:A*©m£E, ^^:ip*,NMOS h 

yyi^7.^nc-HA<D^-vnBi}^yi)^^t. nmos 

h7Vv=;=^^NCH4SrMn5«»K»;!)5J^'>t, gi^^ 
NODE 3(DmiEi5J:^5i9^ PMO S h 7 ^ v^;^^ P C 
HI, PCH2(Dy>-hSJEE>JS±iS!9, PMOS hy^' 
v';^^PCHi, PCH2trgSix5«sK»*siS/>u S 

ig?,^NODE4-C<Dfl;gft**5^'>-r5o NMOSh7y 
•i^;^^NCH3, NCH 7©;tve$il4-^;'£(D-egigg 
j^NODE 4 Ic^3^^-C«s^t^c;i5^'>•rs i:«ffdST;d5 
5o 1-^i*>*>, ffiafiKA;^©l|jEA5Td55i:;i--<T>' 

[0 0 3 4] (A) lC^1-iSigmS£§|5ffl©;t-<T ^ 
(B) lOT^1-{S)im^S^ffl<0;f'<T:/^<SrJti55 

8St LTOPMOS h7yi?;^^'PCH8j}SM^feitT 

fct). !l§Sigfei:A;^C0^S){Cii9&f 5NODE llC*5(t 
SS^ro^ltSrPMOS S7i^v>";^^'PCH8lc:j;i!)ii 

7°|CJt'<T P S R RSO^A^oSatiRfttSrlplJi^-frTV^ 
(4 PMO S> 7 ^ P C H 8 T-tHS ^n-Sa^ftcD^)- 

[ 0 0 3 5 J V R i \.Xir^r y-/X(D 

i:^mm^xhWim<o^^imhf\,^. 0514, ^2 
<omm(D-%mm^7ji-r^^m-^h^ . (a) a^ftcsr 

^-flHlKH, (B) 14 (A) ©2^'<Ti^yw«^Sr*■r 
lHlSS0t?fc5o l;J!Sl;4^fe<^®ai^Al^3{C$!etTW 
l&1-'<<, VR4 l;iS^ix.f>i^Tv^5. WI1I4. VR 
4 1 icis:ft t>^^fcA;tl4S^ (v b a t ) 4 3 

A;^«g^4 3l4, P^+;^/WMOS hyyv?;^^'*^ 
6)^£5tti;'3h7Vv?7.^ (DRV) 4 5Sr:^M.-C, W;^ 
Sffi^(Vout) 4 7ICgi^$ttTV>5<, VR2 1|C:J4 
:^^T>'7' (OPAMP) 4 ^im^LhidXii^ . 
Tl^-fA 9©tB;^;SS^f4til;'3 h7>'v';^^'4 5<D>/-h 
tgfigc$ttTV>5o ;i-'<Ty7'4 9©SfeA;^SS^lci4 

SMff^ (vr e f ) 5 \t^hm^^mmn^i\,^ 

*SteA;^il8^lc(4tt;^ h7>v^^^ 2 5<Dm;^ajE^Sr 
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[00 3 6] (B) Sr#fi8LT;*-^Tyy4 9SrPijiB{c 

H3, NCH4(D KWV-d^^tt^^lPMOS hyyv? 
;^i5'PCHi, PCH2Sr^bT«jSl^cg^igE$^^TV^ 
5. PMOS h7>'i^;^c5'PCHl, PCH2(0-/— h 

rttCj;?), PMOS h7>'v';^^PCHl, PCH2 

;^^NCH3, NCH4<Dy~:^itm:s.KmB^ti.,^ 

?lJJj:g?l^$tlfcNMOS h7>'i7;^^'NCH5, NCH 
6i:^LX^m^ixX\>^^^ NMOS h7yi?;^^NC 
H5, NCH6l4fl;Sfc^l:«D^;'iSt©t?fc!), NMO 
. S hyVv^^^NCHSSrafttv-SSati Hcd;^;6SNMO 

(0 0 3 71 NMOS h9>v?;^^'NCH5, NCH6 
©y- hm«?r/WT;^ (BIAS) XligiftlC-ttl-? 
nafiitLTgigE-rS^'f -y^SWl SW2^#;tfc 
§J#x.lHl?&5 3^6Sig^tP>^^TV^5, ^^i^sjcii, 

XLOGIC) 5 5;iSg^igg$jT.TV^5, ^#X.lH]S§5 3 

tt^ ■yo#x.?^aiHi8S5 5*>bo{f■^^cS'5v^T. ctl 

lAtlt^" H" f;^'1'5'f-SWlSrB I AS--gi^ 
L, " L" -CGND-^g^il^-f-S. CTL2A;^«»" H" 
■C:^^ 'yf-SW2^B \AS^mUh. " L" "C, GN 
D-^Sigg-rS. r©<t5J-LT, NMOS hyyi^;^^' 
NCH 5, NCH6©y- httli'-comflEPPAD^SlJtBl-t 
•So ^©ffliaicj;!?, NMOS K7l^v';^^'NCH5X 

^IJlHlSSli, NMOS h^V-v^X^NCHS, NCH6{C 
iUmStt, •yo#;tiSililH]SS»i, mmx.m^53RX/ 

;iS7 ^ Kw 1 1 fl, -SOW^^SdlgS 5 5 J; 
•7«J#X.|HlK5 3©CTRAy3llCf}#x.fS-^" H" *5 
CTRA;^2fc§)#x.fg-^'' L" isttl;^^*!, 
5. NMOS h7Vv^;^^NCH5;65^y(C 

tj:^^ NMOS h7>v;^^NCH6;J5;i-7(c/i!9, 

'<t:^7°4 9jctt:^#;i/^>rT;^l:»5ggtv. PSRR 

-KOirtli. ^!J#x?^a[ElSS5 5J^j:t)f]#x.lHl?S5 
3(DCTRA;^llC§]#x.lt#" L" ;45m;'3$tV, CT 



R A;^ 2 t^j^xift^" H" imt}^i\>^o ^ott. 

NMOS h7>v?;^^'NCH5;6S;^->'(C/i NMOS 

[0 0 3 91 ^(ommmxh. m2<ommmi:mm\^. 

A#3©4^SgiiS^!J#j35i:tK»iNMOS hyy i?:^ 
N C H 5 RXfN C H 6 ^mmz^i-yKt^ i 5 l-M^ 

yy4 9©NMOS h7>'.vf;^^'NCH5, NCH6© 
[00401 

7. 9 \z.m^\.^ %Mi^mmm(r> ©Baffin 

h 7 y ^ Ji^ 1 ©^«E!h]SS t ^ 2 ©^miHlSS 

[0 04 11 f^lO:i--<7y:/tf^2(Dt^T 
>-7°liPC|el?Sffi^?r'ict, ||l©;t'<Ti^7°li®2© 

^ffl-tSipJC-fSi:, mi(0:i-^7>:fRXfm2(D:i- 

-<7>y. w^xiti^mBrnmom^a^mmzfiho ^ 

t>[c. %\<Dir-<7v:f\t%2(J:>ir^TV'f\L)ic-<xm 

xTv^Si^lc-fSt. mi©;i-'<T:/::/iB2©:t'< 
T>'7'f4/<y7r h7i^v^;^;J'^I^V^fcg|55J^^I^-i-r 

[0 0 4 21 IO#X^aiElS&l4. *lt©«fll)SS 

tiitihyyi?:^i'Kmm^iX'X\<^^mmi^^iEi-^Xo 
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*5 »t 5 ?H t ««S ^ $ icSUSiJ^ 5 r i: ;i5 T? 1 5 „ 
10 0 4 31 2 

t4. ;^--<Ty7'©«jj6SSSlc«iS^»©^/j:5 2o©h 
©it < ^m^mwm<o t % l4/h$ < -f 5 

[01] iSjiVR^:ffiJgVRi%1i;tfcf^Jil$n5^ 

[0 21 mi<r>^m<D-mmm^^-tmi^mx$>?>o 



[gi 4 1 m^mmommmm^-^nRt^i&mmii^^ 

ili3iSjI^^ffi©;t-<TyA (B) iti&mW±^^M 

[0 51 B2©^B©-||JS««ISr*-riHl!S0-Cfc5. 

1 
3 

2 1,41 ^«ffiia!S (VR) 

2 3, 4 3 7<tsM=^- 

2 5,4 5 mti hyy'y:^^ 

2 7, 4 7 diti^^ 

2 9a 

2 9b ^SMmiE^SgP 

3 1a, 31b, 51 SiS«flEg|5 
33a, 33b, 49 :i-^7yf 
3 5a, 35b . mmm^ 

3 7a, 3 7b mm^^Wi 
3 9, 5 5 mm^mmm^ 
5 3 mm^^W: 

Rl, R2, R3, R4 W0i 

PCHl, PCH2 PMOS hyi^v?;^^ 

NCH3, NCH4 |l»lA;^fflNMO S b 9 Vv? 

PCH5, PCH6 NMOS hy^-v?;^^ 

SWl, SW2 
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